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4.  In the carburizing action on iron exercised by the hydrocarbons at a
high temperature, there certainly occurs to a very considerable extent the
direct action of the gases.    However, experimental data are lacking which
would establish the extent of the simultaneous direct action of the finely
divided carbon which the hydrocarbons, in decomposing, deposit on the sur-
face of the iron.

5.  The carburizing activity of pure carbon monoxide on iron at the tem-
peratures used in the practice of cementation is due exclusively to the direct
specific action of the gas.

6.  The specific carburizing action of carbon monoxide becomes most
intense when the gas acts on iron in the presence of free carbon.   This specific
action, modified by the other carburizing substances present, such as hydro-
carbons, cyanides, etc., is enormously preponderant above all the others in
all cements in which carbon monoxide is present or can be formed,1 among
which must be numbered all the most widely used solid cements.

Besides wood charcoal, which we have shown to act exclusively through
the action of carbon monoxide, the "inexhaustible cement," first proposed
by Caron and then by Guillet and used to-day very frequently for the super-
ficial cementation of machine parts, acts similarly. To the same group
belong the cements derived from the last mentioned by substituting wholly
or partially for the barium carbonate other carbonates, such as the carbonate
*of calcium^ of sodium, of potassium, etc.

Finally, the cements based on the use of pure carbon in a current of carbon
monoxide, pure or diluted with nitrogen, belong to the same group, their
activity being due exclusively to the specific action of carbon monoxide.

The carburizing substances containing cyanogen (such as the alkali                     I

cyanides, the ferrocyanides, etc.), are at present limited in use to operations                     I

of secondary importance, for which the exact knowledge of the way in which
the diffusion of the carbon into the steel takes place presents little or no in-
terest. In fact, we shall see that they are used in those cases in which a
very hard metallic surface is needed and it does no harm if the cemented
zone is very thin and, after the hardening, brittle. Aside from these, only
two classes of carburizing substances act directly in all the processes of cemen-
tation to-day used industrially:

The first class includes the volatile hydrocarbons, whose specific carburiz-
ing action is strongly in evidence when they are used alone, and also in those
processes in which they act together with free carbon or other solid carburiz-
ing substances.

The second class includes carbon monoxide, whose specific actionis greatly
preponderant in almost the whole of the cements used to-day in practice.

1 This shows the inexactness of the opinions of the various experimenters who consid-
ered the carburizing action of carbon monoxide in the processes of cementation negligible as
compared with that exercised directly by the carbon or by other carburizing gases or vapors.